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Description 



COIL FORMING INSERTION DEVICE AND COIL FORMING INSERTION METHOD 



Technical Field / 

The present invention relates to a coil f orming^insertion 
device and a coil f orming ^rrrg^rrjrea" method for forming a coil 
^u^ad^>KreM^^¥^e^re R t j"i r jx &tor)-,/ ^/^^ andinsertingandarranging 
this coil in a stator cor&Xo £ e }na>rfJJh'^^ Into Mjfo^ 



Background Art 

Fpr-ptv^mpl o r J.n the manufacture of a motor having a stator ^o/JA f/o/j 

& r 'to* 3* , < 

^Gons t rue t^dr-by inserting ^plural monopole coils into j{ slotr of 

the stator core, a ^QiniRf pole coil - copj a fcE^p fregsl: by joining. 

plurality of the above monopole coils^i^-£ea?meeL 

In a conventional coil forming method, a winder &e*e guiding 

an electric wire (wire) wh il es/binding around a fixed winding 

frame srs-mfeel', and the electric wire is wound around tiite winding 

,* M <£lwff frame and* the monopole coil^ io forme d-r — Fo r example, in Pat e nt " 

& - li - t e raturG <L} — fcfce outside diameter o f the w^ra - d - i - ng frame - -ftr 

-wi*nding^he^-le<^^ — ft flyer tho -abxwe 



■ w - inder is rotated around winding frame. The j oining p ola. 

curfk Joined f=o(ei (tnulVfofe <j?i(^)ja^ 
coil^us^ in — felte — arfoove^ motor is formed by sequentially 

^A^^dropping the wound monopole coil a blade. 



ai t ii « 



However, mi L he above Pate iTBT r aTnreir > when the monopole 
coil a-frfrog- thu ub uj use.jatiiidir ii j'T ji. H . 1 nijj op 'w fcTT SP-dropg^fce the ctbwe 
blade, the monopole coil drop^^bfee clearance between needles 
of the ^fcpsftf blade from.the afe^e winding frame. T^^S^ey 
^ in ^ certain cas^, L h ui c iu a f n ur that no - monopole coil can Aof 
drop to the abew clearance . Accordingly, - ± 1 ib 'i i u L suf f i -&3rer*fe- & 
—L g roliab^ Qff^g^aadrj^e^ the monopole coil. Further, in^/ 

certain case, when the monopole coil drops^d* the blade, - t - horo 
^^Z&liP^ order of eaeb electric wire m this 

monopole coil io feS fi o^em from the winding order in which the UJ'fZJ ouve 
■ajaev-e— w4adj.-^g— ope-ra- fcian ia -pc r f o r m e d . _ _ / „ i 

Further, in the - Patent litcrafe rrrg^t , after one monopole 
coil is formed one winding frame, this monopole coil M <lrQ^°d 
7a sequen tially H ffiiiJ H^ up G ^o the blade. Therefore, there is^#<r 
1 that the length' of J^r connecting wire connecting the 

respective monopole coils k € f c u l.1 i o th e r io d4o pe^^ttf~Firrt h or7- 
^he je-ii^ngpole coil having the respective monopole coils joined 
by the connecting wir^is formed on the blade. Accordingly, 
^he^e^s^-^^a^-tiia^--^e- f o rm in g state of the #^me^=§=e^rn^rrrg^ 

F*<lu<%f may VJt^y, 

/ho/T/pole coil* irs^-st^&H^^ed^/^ 

The*invent ion i s made in cons iderat ion of eseh convent ional 
p - rojajlcm poin - to , and provides a coil f orming y insertion device 

Ol^A prvs/fcltruf * ^onft^f 

and a coil formings/insertion method ablo-to ofe H bdlrac 1 the length" 



-£e£ the connecting wire §g£f connecting the respective monopole . 
coils f to-^ooch -e^fte^-; — a n d ■■ afoi c ■ fro -^ nrovc ^ and amount the joining 
-fi\* j^trftpole coiiJ lof approximately simultaneously and reliably 

delivering each monopole coil to eaeir coil receiving portion^ 

& fro** /> «jfc<-L tfj/i? 

;ithout\£lmost^ changing the ■ fprmrttgr state of the joi mrrrg 'pole 

coil ft t -f 

v 3? first aspects the invention rooidco^n a coil forming 

ingestion device comprising a winding j ig for forming a joining* 

rviuJfrpole coil sonotructzed by joining .plural monopole coils^each 

formed by winding an electric wire i - n a loop sh ape , and an inserter 

jig opposed to the winding jig and receiving the >o Ininffi pol e 

7f ______ -t, 

coil and inserting 3J^"-il4uy;^ rni2 m^a 

slot^formed on the inner circumferential face of a stator core* 
•whc r o-in - yhe winding jig has plural coil winding frames, 

and the inserter jig has plural coil receiving ^ortions)f or 

•ihe S the. 

respectively receiving-eeefe monopole coil f romedefecoil winding 

framed =a»et- r^^i^ec/ 

/&ach coil receiving port ion is opposed to eankcoil winding 
frame, and the foirre^ pole coil^f ormed by joining ^oLoh fnonopole 
coiP wound around each coil winding frame^ is e o notru_,t_cd so 
as to &er moved aud moim fred from the winding jig to the inserter 

In the coil forming m. a ca^i(=m-4j > u^i^ of the invention, 
the joimng pole coil is formed in the above winding jig and 
each monopole coil is approximately simultaneously delivered 



1^ eUvHZfife *+Hr n*5erhe<i 

,to ^gt©b coil receiving por±j f O n and can be rawed- -aird-ittotiTrfred- 



to the inserter jig as the >ai m ng -'pole coil. 
^e^Xa^-l^cc^^ 

t?e rorrfTe^Hry^e^i jj mil in LbHLli iiffl^w lading * 

- in thie r-wradjrHg-Jl-g^ — ^he-jf cl ui u ,- ua cli monopole coil^ caft - 
fae^feaafiedxmaeagh coil winding f r ame in whi c h-t he mutuaypositiorp, 
c^-ertnreR^^ it is possible to g^UibilizTj 

fehe-iengfeii-se* connecting wire formed between the respective 
monopole coils w^^^^ l p- rQ-q pprf i y? 1 vn .r rii - flg-f r ^m Q F 

,^ecei^«nig"''po^1r^ When coil winding f ram/ j£<^ holding 

the monopole coix and pasra coil receiving portion are^oppos^r*'''? 

to each other, ^eag& monopole coil^ can be approximately 

i"fte 

simultaneously and reliably delivered to^aeif coil receiving 

pe^fertr5n. Therefore, in this £©=ferefi?y, there is almost no ts&ecCs 

-the ,a ^P ft* 

in^fe^&the winding order of electric wirepin each monopole 

co i iL^-ie— e fci : ff •o-g eafe' from 7 the winding order in which the akb4We 
Theref ore , tlii'So oining poie'coil qan be movetkand mounted 



^from the-^finding j ig to the-dns^fe^r ^g v/ithout almost changing 

^-r^c^:^ 



forming stafeSofj'^th'e "^join-iog pq) 

A secondr- a-speiL of the invent ion- rco ideas in a coil torm-i-rrep 
ifrecrti oi^d cv j ree. comprisar^g^a winding j ig for forming a j oin - mg 
fttdftpole coil c onctruoto ^ by joining plural monopole coils 



4 



^frcrffiedJ^y ^ind^gcm - clcctric wire in a loop - Ghagre , and an inserter 

jig opposed to the winding j ig itftd-receivmg the f inin g * pole 

^for^ yytvlf* J, 

coil and ^inserting and arranging the ^iuiiiy 'frole coil in & 

slotrformed J>rf the inner circumferential face of a stator core# 

^fee^eia^he winding j ig i o co^tr u ctodby arranging plural 

coil winding frames for forming the monopole coil^by winding 

the electric wire nfc about^the same distance from the central 23V* 

^gp^^of the winding jig^ and ^arranged uueli thai- respective 

HA^tt^iiiyti A Uij f or w inding L h u u r et^rrttr^u iin aa oh. roi 1 wipcU eg 

^ f^aiae— a^re approximately parallel to each others 

**phe inserter jig has a -jatreiiTiTg^ora. insertio n core for 

pushing^vfefo the joining pole coil towar - d - tho slorof the stator 

core afid-^s ^rinry ~ 1^ ^ fefee-^s -tyt, and 

also has plural coil receiving (port ior^ arranged J3*f the outer 

circumferential face of the ptte&iag-^^ core oo* 

a a. . 

rPn p Pr ^iT,rniy r e ce i ving eaeh monopol e coil f rom^sK^Ti coil winding 
frame$ scud 

K^en the joining^ pole coil is moved ^nd~mowteed from the 
winding jig to the inserter jig, each coil receiving portion > 
is^opposed to the *rip- face of each coil winding frame v in the 
direction of the winding axis 0 ftftd each coil winding frame and- 
lea^ coil receiving portion ^e--T^nBrbed^e>-^3 ^h^thc - r ; and~ 

uui i uL i i uuLui± j j p go Co^formTa m oving and mounti n g r e m t c for 

j-A<^ * _ -r>*K>5<it- *f ***** 

-inevdrRg ' , TfndrTno i UH4g»iri* g' - ccreh monopole coil . 
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In the coil f orming^insertion device of the^invention, ^ 

the jK>>niR^po 1 e coil is formed in the above winding jig and. 

eachmonopole coil is approximately simultaneously and reliably 

delivered to ca -e h coil receiving -p^^i^en and can be moved ana 

mounted Jtc3 the inserter jig a^-^&e-^Ginixug-^^ 

Namely, in the ateve winding jig', the plural coil winding 

frames are arranged approximately in parallel with each other 

-to- fefaj^s windiag^4^g^r the joining "pole coil -eaii be formed by 

i^ming^t^emonopolecoil^rfeach coil winding frame. Therefore, 

Njsgafofra monopole coil ca*i~be formed j*aa each coil winding fram^j 

in wh4e£p*?he mutuai/^JSsitioi^elatieft J±s-«fS3ted. Accordingly, 

it is possible ^4^±br^b4±ine the lcuyLh ul^ connecting wxrej> 

^rkte A*"jp*/ 

— §e^fne^ between the respective monopole coils wetmd-axou»d^bhe 

Further, the above inserter jig has each coil receiving 
portion v oppose4 to the face of -eaek coil winding frame. 

When each coil winding frame and each coil receiving portion 

Ofay Y&jefker &rfi* *- 1k*ns&r s»nf**L /&% > 

are connected, ea«h~eoiX3ri^dA^ 
^pnriri'on— c a-n-^f orftT^ea^h^ . Therefore, 

ft* 

when each monopole coil is delivered from e^efe coil winding 
frame to oa-ch coil receiving pe-rteon, each monopole coil can 
be reliably <deM*e@a=ed along eoeh^ft ov - i - ^ g ; a n d-- m o un - fe in g -roufec^to^ 
"-e^^r^sv-™ maintained within the ^*Rg 

of the monopole coil. 

Each monopole coil can be approximately simultaneously 
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delivered to the coil receiving portion. Therefore, in this 
deirrveTy, there is almost no case in which the winding order 
of each electric wirepin each monopole coil ^e- fef -f o^cn - t from 
the winding order in which the -erbu v t/ -w ifidarfig-^pe^a^ran is 

^g^formed. j 

- ^ jit <n*tr ; ^r<Htf$c.rr&3 

^J>7 Therefore , thdlrj^ha^^ pole coil can be meved-^R^HEftemTtretK 

from the wihdinq i iq to the inserter j igXithoutT'almostJ chai 



from the winding j ig to the inserter j igyWithout^lmos^ chang*»g- 

£ , . . .rfioffs 
the >fe©«TT?sig state of the ^ecss**^ pole coil. 

A third aspect of the invention resides in a coil forming 

and 

insertion method in which a winding jig for forming^ joining 
pole coij^and^an inserter j.ig for inserting and arranging the 
t^agtpo^e coil*iny£ slofc^formed on the inner circumferential 



join 



face of a stator core are used^ - / -f fan* A 

^plural monopole coils are formed and^ Jafe " j oinjfn^ pole 
coil -eon^i^ ^t o d -- bs £^^ monopole coils 



formed by winding an electric wire around each of plural coil 
winding frames arranged in the winding jig* a***- 

jr&ach monopole coil held tr o - each coil winding frame is 
simultaneously delivered to each of plural coil receiving 
- portion s arranged in the inserter jig, and the jo^*©g- pole 
TOnT"^TS--Tnt^^ to the inserter jig. 

In the coil f orming v ins'ertion method of the invention, 
the j^ifttag-pole coil is formed Jjt( the above winding jig and 
each monopole coil is approximately simultaneously delivered 
to -©a©b coil receiving perpfrjron— gnd^afl^beH movGd ana mou ntre^l 
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S>t$ the inserter jig-a e ±ho joining p ol o c oil r^ / / /yM rl r4 
W Is ,« fr**,*/? A~nJ>J ^M^an 

Therefore, s-irrtrrir er - bo t-fre aboV^4jwere-k4efl:, the length 
of the connecting wi reconnecting the respective monopole coils 
to each other canbe ctabilrued, and the etbuvu iii u^ j ^^ndmou i>&Tng- 
operation can be perf ormed^ithou^almosq changing the forming 
state of the j o i i ri. ng - po fc^ cfoTi by approximately simultaneously 
and rel iably de live ^rrng each monopole coil to e.aunecn.1 receiving 



A fourth aspect of the invention resides in a coil forming 
insertion method including a coil forming paggg tr t > s for forming 



a 3-©4diftg-pole coil ■ee eefcracte e & by j oining plural monopole coils 

formed by winding'an electric wire in - ^ loop^fcapo in a winding 

j ig, a coild»e : v4iag*-a*a4jXLQ^ for moving ana mounting 

the j ^ - J TriT xrp fejr^ coil from the winding jig to the inserter jig, 

Step 

and a coil insertion <jp&s&e&is for inserting and arranging the 

^i^^pole coil in 2f slo^ formed on the inner circumferential 

Ef- 
face of a stator core^ietTi the inserter jig* 

c^^e^>p^£n the coil forming process , plural coil winding 

frames for forming the monopole coil by winding the electric 

wire are arranged approximately ie>ar^h?G«inf €rctttial chape and 

the j u J r n: ragpTrlTsreot^ 

■wj^e^rrr-t- hc - Te ^e^rve^oi^tfl^ ^ - frames approximately in 
parallel with each other, a«d: 

^Jji the coil mov i ng — a nd mount my process , <€B&~%as^££e£ 
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it* 



****** 



j-i g hao a ptr sMny-uul jrft ge ^T o n core for pushing ^c^£b^^r^0^^%— 
M y^/'pole coil Lu w u H i' d frlTc slot of the stator core asd*j^g£P¥^53¥g-fe%¥^ 

juiMi j .i i 'jl. M ill 1 / 1 1 i 1 i nl ( i I' l l i ■■ hi i il , andalsohasplural coil receiving 

e/ em&efi **k<*k ire 
* por fe -ionrr arranged on the outer circumferential face of the 

pnflhj nq ~£M* t ^mrmyb i on » core and respectively receiv rag* oaob . 

monopole coi'f' from <*aw^ coil winding f rame* j^ch coil receiving tfe***^ 

3 fe»cJ T* off**: t;o " *nJ a r 
portion is e^pe-^e-d- to the ^sp- f ace of -ea?e*r coil winding frame, e*ie> n 

in the direction of the winding axis and each coil winding frame 

is optviecfed *u*tL e/c a I 

■aR^ea^coilreceivingpe^^% mQrcconneot?ed byusingthe inserter 

^Tttc, cannc^fon Off & ujfTA <*9 

jig* a«d-ea-efe^©#-e«43h coii winding frame and 1 e ach coil receiving 

-poartsgxaa forms a me^v4^g^^meHfttr±r r^ t c for moving an-i d u n ^ mting 

each monopole coil^^-HfdVj^a^^ from 

eaSfi coil winding frame fc*© = *e 3 ereh coil receiving pe^ie^wfei-te 

CAjMk -TA^'fr^'&fzr psTl* /*<L&feJ cent* *" 

Le&ch^mev^-ng~a^4-^^ is -m aintained within the ring' 



of each monopole coil. 

Iry^6e^oil forcing insertion method o^/the invention, 
the joining pole cg/iI is formed<'by using the above winding jig 

/ 7 / / / / j 

i^the/above corl f orming^process . Irythe above coil moving 
and/mountingyprocess, ea-ch monopole coil is reliably delivered 
4:o each coil receiy/mg portion and' 'can be moved and mounted 

/ Z // 

to the J inserted/jig as the joining pole coil. 

Therefore, ^Imilai 1 to Ltre-ttbuvu lllVenliuii-r the length 
of the connecting wi reconnecting the respective monopole coils 
to each other can be s tobi - i* g edr, and the above moving and mount ing 
operation can be performed ^ithout/almost\chang*ftg the frnrrwrapg 
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state of the jo 4 n^l ftpole coil^by approximately simultaneously 
and reliably delivering each monopole coil to®3Bfecoil receiving 
- port-rO R . 



s n/)4 Brief Description of the Drawings . /, — f- n 

Caps ^ * ^ , j;^r«Mia/^M/ «4 

Fig . 1 is a perspective view showin g* a coil forming device 
Fig. 2 is a p o ^ c p o cfc - ive view showing the coil forming 



device in a state in which a ycrmmg 'pole coil *^ formed fip 
forming" each monopole coilj^rf each coil winding frame Jrff the apj** r * % **' 
em bodiment fr. 

Fig. 3 is an Q j cplcm atre^y view 'showing eaok winding frame 
■ am a - &totc-i - n-whi - ch an outside winding frame portion » located 
in a winding position^ in^the 'embodiment, -3-*- 

Fig. 4 is an . Q -x^3ra-fta^o^y view yhowiny uuljIi winding trame 
i-ftrbr^Hrcrl? o-in which Ui e outside winding frame portion jpg located 
in a s eparating positional!! LllU ijuiLudimuuL 1 . 

Fig. 5 is a perspective view ■ srhowing the coil forming 
device i^a^a-o feofeo -- 4 xr - wh^ch the winding axis v of a first coil 
winding f rameis approximately eef*£ormed-fce- th^turninq\centralj 
axis of ^ turning arm and^^projected ^irom all the remaining 
winding frames in the v embodiment;^? 

Fig. 6 is a perspective view ©tescnng the coil f orming &jff>* r * f 
n fe^ioQ -' in* a ■ e tefer tr r brrwiiicb th e monopole coil jk> f -oa^med- by winding 
an electric wire around the first coil winding frame in trTTc? 
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Fig. 7 is a perspective view showing the coil forming 
dev±tre-4^a^s^a^e ±n wk a°eir the winding axis of a first connecting 
wire winding frame ^ approximatel y oonf orm ed=^e- the Y turning 
-eeftteesri axis of the turning arm and j$ projected the 



remaining winding frames and v the electric wire j^wound around 



winding frame s^i- fl r tho^mb erdarmefttrr^?. 

Fig. 9 is a perspective view showing the coil forming Zj^f 

*£ -f/y-e first *txhod/''r?zsi f um7J\ «3 

d evice in - a c tet-eJj^ h ± gfa=fefae monopole coil^ff f ormed fay wind ing* 



this first connecting wire winding frame, ie=fe&e ~ Gm bod4m e nfe ^-. 

Fig. 8 is a perspective view showing the coil f orming s^f>#r&To~2 
-dBvdrgjQ^ in a g - tabc in -Tffftreh the winding axis of a second coil 



winding f rame }4 appr oxima t ^^^^mdS^B the\^urning^entral| 
axis of the turning arm and projected #^©rn=s±i the remaining 



dt-&fl>5> 



v^M^^QiH^^c ^ 'I *** around the second coil winding frame 0 »in tho 
^mbodiroen^-i^ 

Fig. 10 is a perspective view showing the coil f orming Zf^f * r * ' 
o>£ lie £*7f *Mb<U''rf<Grr *> 71 a Hespa* 
i3i^ree=H^---a^ coil f ormed Y by 

winding the electric wire around all the winding f rames,:m-th©* 

_©mbodAraett£~-3r: 

Fig. 11 is an explanatory view - typica l ly showing a-s«rtS~ 
which * the jo^nS - n gnpole coil ^.formed by winding the electric 
wire around all the winding frames in the^embodiment,*)^ 

Fig. 12 is as^iafia^? plan view etewifig-a coil forming zff&r&'vS &> 
-ia o - ert ioih -deviee in a state in which the "j-e ini aypole coil is 
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r* tu pro*** os y<.«s -fa»frr*J f* 1 *. 

moved and mounted from - a winding jig y5 



,0 an inserter jig>i 



£menl"2- ^_ / 



Fig. 13 is an explanatory V view showing the coil f orming jffar&fcf *} 

ia&e^tion device in a state in which the winding j ig fear holding 

mult; '% u^H 

■H jjJjfe ep bole coil is advanced tcrtt 



the T ^JJfe g fcole coil is advanced tcrthe inserter j ig d j.«. - fefa g* 
eff^g fft iu e Ht ^ -. 

Fig. 14 is an explanatory view showing the coil forming z^parxfoS <fitb*> 
second xc^boJr/ti^ZT zr\c( <>>f 

jras ^ fc ion - ekr vte e in a state in which the irrgr-p- ort i o n -i a-a coil 
receiving portion of the inserter jig^ fitted into a fitting %0 \ 
■e encavQ ^pe rtj.on > in the coil winding frame of the winding jig* 
r n - ■ thc -e mbodimont 2. 

Fig. 15 is an explanatory view showing the coil f orming 3f>f3r*M °J 
J^ocrtioir^evaree in a state in which each outside winding frame 
port ion^rf each coil winding frame of the winding j ig^j^ moved 
to the c o parating positior^ and -o ach monop e3re-Trc>3rjr-4-g^ 



— fTgnT^ea-e-h -coi 1- -w4radr:mg~~ &3?ame^i-n— fcfoe~~embodi[ueilL -g-. 

Fig. 16 is an explanatory view showing the coil f orming $ff*r*TuS tS 
^ft&e^ t - i on - d e^ri ee in a state in which a rt c3cp Q l-i r iinj.c^ e^of the 

winding jig ^ advanced and the j oining - 'pole coil >s pushed 

-fa ®J on 

_nn£--a*ert a prescrib^*§. position >*f the inserter j ig^ vse= s &^ 



Fig. 17 is an explanatory view showing the coil forming ^pzrsfos ofH 
arflf& CTtion - doviere in a state in which the winding j ig>s retreated 
from the inserter jig, in the em be<±nTTHi^<5^ 

Fig. 18 is an explanatory view showing the coil forming 2yj>at-&to5 <$fh 
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insertion dG ^d^e in a state in which ccrofr coil receiving portion 

jrfi the inserter jig is oppoocd to the i^afig ^ oiremm f-e^en^i^jL 

face of a stator core w i n th e embodiment 2 . 

Fig. 19 is an explanatoiypl an view shuwiiiLj Lhe coil farming - 
-rnse^fejrOR dev ice i n u Li Ullrti-i'll wlrf a h oao fe coil^receiving portion^ 

and &&eh guide portion >rf the inserter jig e-^e-oppoocd. -to- t-hc 
, -MmeirTrrrct fflif oraitfri - al - f aec of the stator core ?bn tho ^e»b edi ri Teii b- 

Fig. 20 isanexplanatoryplanviewshowingthecoil forming 
. — inocrtion d o vico - in a state rR-wfrrcir^ pole coil is 

inserted a^-^^ emg - ed - iiV -ee-eh slor of the stator core^ frr o m -- th e- 
-inse-r^e^-4ig— in the embodiment % JLfs 



-Bes-ir-Mod c -for C air y i n y - Ou t th e Inventio n 



v 



.Jit is prefex3±*e that each coil winding frame has a &9*fermg 
^ oonoave portion for £jrfrfc->E*g the t ip port ion of -eo^coi 1 receiving efej*.***' 
^po artion - ®H ^e - -Lll^ " "Ltp f a rce r— a nd - 
} ^7 "phe ^i r rfiSsg pole coil is moved artdtnom ^ from the winding 

jig to the inserter jig st afe^in wh i ch the tip portion ^<3CK 

of the coil receiving p orbAo n is fitted into the fattmg conc a v e 
■ p-ortfLon of each coil winding frame. 

In this case, eachcoil winding frame andeachcoil receiving 
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portion can be easily and reliably connected to each other by 
the above fitting; and £ hc ato evH^ fflOvni g aniQuuIlfe6^^x^Q^e is 

easily formed. t * *~ 

Ye J ~tk*t the *b***-McnD*Aed SbTf 

Further, it is pref er ablo - to - ^njim Lite abov - nf i tf i ng ^ onoav ^ 

• / potion ctt a depth abte ^ t o n> s ei^ >. and arjea ag e - the abtjve coil g 

receiving portioj^ wA-fckia the 1 e Fi 1 Efj p of the monopole coil ^ 

i * 

\ wound around fete^-abwe coil winding frame. i^l tos^J^ 

-fe tlrib - Lrf ge, when the above Acting "-rs--pe2?#ea?med^ the 
^ippoi^ionof each coil receivingport ion is necessarily inserted 
and arranged within the^irT§ of each monopole coil *rfoaoh coil 
.winding fram^. Therefore, each monopole coil can be ^urth esr 
reliably ^cl^vCT?d ^f rom each coil winding frame** to eSswIh coil 
receiving portioi£? 



core su?9? 



2- 

It is also pre ferkferfe that the windinq j ig has a« eApclling ^ 
e a ^rgflg od so as to be advanced and retreated on the inner" 



e d - rcum - f crentri r al oidc of - caoh coil wii 



winding frame o o^ro - to ■ ■ o xpe^r 

o*dh 

- the jo - iaing polo - ooil to the inserter jig. 

^ ^L^? In this c^c^^^^ ^hrTtTono p o l^GojrjrrilET" ! v ex ed -- f ^eenre^ 

- wr ndl^g-^^me^^u^aG-h -c o^-l—^ee-e rv i n g portion - ic puahed out by 

-the wlitf*)/* <u>1 1 co 
^ the ab ove expelling corexfcr&d canjgfc movqp^iii'Uil a predetermined 

position -in the -atess^ inserter jig. 

It is also pref er eri j fe that each coil winding frame has 

jnicv _^ 

an - in s id e winding frame portion •arrrarcgeu — ©ft — feire Inner 

" ■ e4 r9 e e t mrfe rg rr ^ point sinu o f the wi nding ' 

-j'ig? and an o ut aide winding frame port i on topposite^jyr arranged 
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< "75TT"fcfae*-Tyt>fc' g v ■■ c 4^a«^e£e iiLl <Jt sidn o f the l - ncid e- winding frame 



portion^ -a«d 

jjp(ffi^^ ~£he out&£^e winding frame portion can be moved so as to 
change JJaje^di stance ixftwcLa. thio outoi - dc winding f ram e-po rtion 



inner- ."'vr~ . ^. ^ c^, 

and the 4*&&&ie> winding frame port lon^bet ween a winding position tv 
winding the electric wire and a ■ g^jjuiaLmg position 3^3^/-* 



separating the monopole coil. after the winding operation 



« gerf onmc d (from the coil winding frame 

In thio cage , W^ 11 the electric wire is wound, the 

•afe©*^ outside winding frame portion^is set to be-- do gatesfl in 

* 

febe-airove winding posit ion/jSl each coil winding^ f rai 
is possible to form the monopole coil ^-^ winding diameter 



determined by the distance between the outside winding frame 
portion and the inside winding frame portion. 



2 . 



Further, when cftaT6h - coil winding frame >^ connected to 
& coil receiving pert ion, each outside winding frame portion 
is oct to be located in fe-he-^feove-^epo^eerfe^ag' position - in ccrerr 
_nniJ] wladingdEasm^^ mono pole <=*'/5 1%*.ref+ff/n 

tjyy reducing the distance between each outside winding f rame 
portion and each inside winding frame portion, /Ea sh monopole 
-e oit * can ^e~#u^£Jie3^^ ■■eaofe-eej Ll windin g 



It isalsopref era&e that the outside winding frame port ion 

/ft 2- 

is stepwise increased indiameter feowa^rd^ thc advancing direction fterf>e#*J'*V 
aa~-U^e^^ae— opp^(7s eel Lu tra p in sert e r— j i g . 



v. 
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^R-fetoi«-t5^s^\ptf/en the afeGswe outside winding frame portion 
is set ke43e ±nc S D g €l in fc^Szate©^ winding posit ion /tfrfe monopole X 
coil having a winding diameter ^f-kfee-elecLiic wiie increased!* **i Jht 
towa^-Hrhe^bo:y,e^4v^ 

"S^a£^££--iTr^^ .diame£j5i^of~^e^cq^ 
i G ^f-p^^A^^i^n^nnn^t^^ t tl [.liH ^aDove advancing dira^e^ion 



Therefore, when the \ 



pol e!coi 1 eofl- otruo today thi s monopole 



coil is inserted and arranged in the slot: >*ra stator core or 
a rotor core , this jeiir^^ole coil can be collectively inserted 
and arranged by locating Jtlre large v side -ef^-fc^re-Hajrove-^^^ 

- d^efflefcearefi the opening side of the slc^ ^ 

>fehC" joi ; iT iTig^@4je-^Qjrjr. 

Further, when the above outside winding frame portion 

ffs relent 

is ^ Qgfc=±o - fee located in tho ■ aJa j o j eg ^a^a^a^ag position, each 
monopole coil can be easily separated by^fpas m ing a-ofca Le in- 



the outside diameter of the coil winding frame is reduced^ 
-trowajf d - the a b ove ad a^ aa erag direction. / r j^v/, ' . /.■ 

It is also prefer^^e that the winding jig has a turning 

r^^urxl^d about i /^*T^>\ 

arm a - rro -e god - so as to be turned wit h a Vj^uxning/c axis 

connected to a turning device ao c^cep-t-e-r, and also has an index . 
holder rotatably arrangod with rcopoo - t to the turning arm tt— 
«=a^s£a^ e in which : a/Tot at ar^v^entral axig/ I ^ rm eta ^n a position 
of f set approximately ^parallel 7 wtH?h t he/t urn i ng^s gn t r a J axis. 



jr b ' ' bb l ! — ( rO--a— e o nt relr, 



<s>rOOi\ 



"£he plural coil winding frames are arranged in^the index 



\ 
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holder in an arc oii S ipe - at- about; tho caft e distanj^f rom the - go fr e t m g^ 
central axis^ and the gesgetrb4 ^ e winding axes for--v7rrcd*rftg-4^ 
rgTps^h-^^ — i*i the respective coil winding frames are 
approximately parallel to each other and zreer*?^^ 

and 



£&Ez£rheri to the\turning/ cent raV axis # and 

/each coil winding frame is v ^rasg^d so as to be advanced 
and retreated i r n - t - hc direction of the\turning/c entrap axis^wifete- 
^cespa^t^feo-t^Yg^yF ^ Q x hott fei:, and-tihc coil winding frame 
Atf^adrir gJ^jig^ -wir o- is e o notructed so as to be advanced 



\ 



in tfe€ advancing direction on Lhc side oppos -ed-^bo the inserter 
jig with r co p^ect to the remaining coil winding frames 



winding frames. 



fs Lu be projected' f-ronv the remaining coil 



)4 

- In th - ia c ase, - when t fc u» 



ole coil - as 1 formed , 



the.abcEPG index holder -and the aboverp'Lu r a> coil winding frames 

1ij±T* cr ' * 0hJ 1* t^'lis o nly 

are -@***=*rE±¥ rotated v by the ate&sps turning arm ^gfiRset^tt^dSR 

m whiohHihc coil winding frame for winding the-^sefeS^e electric 

s>C7^ Hy £*y<3fl4 oil**' 3h< * ^< 

wire^g projectecr &i - ^m the r amain iraj Vcoil winding frame sjg&*&r& 

-trh^^rrv t e--e^^-H<^ii ng da^ect i ,qcu — Sbeelectric wire is wound around ^ 

the a£cns©>proj ected coil winding frame . Therefore , no electric 

wiro io - wound whale Vrotat ing/a winde 



the outer 

circumference of a fixed winding f rame, aa in LllU Con ve ntional - 
«=ea^e-. Accordingly, each monopole coil, can be formed a- i^ctroh r 
■^ej^wj ^dAag" ' -fr saj^ lwi thou^^lmos^ gonorating torsion the 
electric wire. 



\ 
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Further, each coil winding frame can sequent iall 



the 



urnTfi^Kc entrap axis te en rr L i re -eui' 1 " 1 w*adA*ig-teat^^ 



has 



n*r±ndi^^lTe" a arl^^ by rotatSig. the index 

holder. Therefore, although the ^fewe coil forming 



-^B&2&te&&& plural coil winding frames to-J^ arm t - ho^a'bovs ^^TO^tfSig 

p ^ l e - '- cu i - l , the abov^e electric wire can be wound i«-a*«££-at^jLxL 

ujffk sj*t>y f*7TU 
-wja^ h -thG' coil winding f rame^92r-4fltui4i^ 

^jtgfe eccentri^se-roi^^ H ^arriii 

After the monopole coil is f ormedJ£*£ one coil winding 

frame, the abuve index holder is ttiuy^ilu^^ the nextKcoil winding 

frame a^j-ace ofc *~ n 4 "- >in ak we O^^J^V ^xrt-n^ji ng f ram e-^^regrrires 

the sfeeace turning/6entra^ axis . S i m il ar Lo w -tfae*gbq^§" 



Therefore, the electric wire can be stably wound without 
changing the ogppl y i - ing direction^ the electric wire^to each 



coil winding f rame/iiia-w m i' li Lu wimTUie olcotric wi » ro ar atmd: 

Aid 

.^^je^j ^ . ' " Tl ' lidi e£ ea^, the monopole co 

- n n.U ■ grnr^n.t -ri n torsion^®«a--b^--sH*a±n^ 
^?espeG4^o any coil winding frame^ and tho j »er3^T±TTg«»g^^ 

Further, ti - hc coil ' w rfflrtTig^T^^ 
^j hM^ij piuj u cted and the electric wire can be easily supplied 
to TTT*^ projected coil winding frame from JJae direction 
perpendicular to its winding axis . Therefore , the electric wire 
is easily supplied and is also easily wound around the coil 
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winding frame. Further, it is possible to further e«bilj< £01111' 
,tt nr j o ining pnl r '" 11 1 "' ' ' l ^- fi - ra ^ rTti * fl ^-^^ 




e-trh-ird""anci'"fourth aspects of the~invenlfiorr> Jh 



1 



it is preferable that each monopole coil is delivered from each 

in a stare 



cbil winding frame to each coil receiving 




in which the tip portion of the coil receiving portion is fitted 



\ 



into a fitting concave portion formed on the^ip face of each 
coil winding x frame in the coil moving and/mounting process. 

In this case , N eachcoil winding frame andeach coil receiving 

\ / 
portion can be easily X and reliably connected to each other by 

the above fitting, and the\above moving and mounting route is 



easily formed and the above delivery can be performed. 

V 

It is also preferable that\an expelling core arranged 
on the inner circumf erentiaj/side of^each coil winding frame j 
is advanced in the advancing direction on\the side opposed to ; 
the inserter jig, and each monopole coil delivered to each coil 
receiving portion is pushed out until a predetermined position 
in the inserter jig in the coil moving and mounting^process . 



In this cat^e, each monopole coil delivered from each coil 
winding fraipe to each coil receiving portion is pushed oht by 
the abpve expelling core, and can be reliably moved unty 



\ 




p-r ctttrfcrmi-ri ^xjj^g. i ,1 n h^^^^^^Le^4c^ ^Lu^^eJr, / l£he 



l1, 



\1 



A'" 



sffitMUw —77 y ,1 

above predetermined position is oet to a -pge e ^i ibiag position-^/ / , < W 
^ j^rTinserting and arranging the j^rttting'pole coil from the ai&a&€r 
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inserter j ig £e* the slot of the ^feav© stator core . Thus , after 



the g<dj*«ypole coil J^moved^and mounted yS the inserter jig, 
the jcroitMigrpole coil in this «®v*S| diiiL-mount«%g- state can 
be inserted and arranged in the slot^of the stator core. 

It is a-i^preferable that each mo^Spole coU^j^separated 
from each roi^wi^d^ng f ra^^^Aducing the outside diameter 
of each coi\winding frame, and each monopole coil is delivered 



il receivi 



from each cox^ winding fr^ne to each coil receiving portion 
in th^^^r^«6ving and mounting jDi^ag^sj^^^ 

this case, the outsi de diameter of each coil winding 
frame is\set to a regular outside diameter and the monopole 
coil of the regular skze is formed in the above coil forming 



outsiae diameter of 




process/ In the above \coil movi^g^aiid>ounting process, the' 

:h coil winding frame is reduced and the 

\ \ 
abovi joining pfole coil can be easily separated from each\coil 

mding frame/ Eachmonopolecoilcanbe further ea^il r y-deli^ered 



)il rece-i 



from each coil winding f f^ me to each coil rece iving portion. 
It is ijilso preferlQl*^r that , in the coil forming process , 



f 

the monopole coil haxiijg a vending diamet1er^'of^^he)electric 
wire increased toward c^e advancing direct ioiMs f ormedby forming 



a state in which the outside diameteiVf'ehe^coil winding frame 



for winding the electric wire rs^stepwise increased in the 



advancing direction oh the side opposed to the inserter jig, 
JLn the coil «e °vwtg and mounting p i-obeoo , each monopole 
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0 




3 r*J*cinA 
coiSL is separated from e€P3k* coil winding frame by £t5Tmiag-~£H' 

oto^K^in •wfrdrefo- the outside diameter of each coil winding frame 

i-s-^edtteed— ^owa^d^the ^ a dvattdYtg direction 1 ; 

■ In b i ij f b xa^ e,yit is possible to easily form the » omlng 

-psie coil constructedjlsry the monopole coil^ having a winding 

diameter b- hc cloct r i - o -^Mrg increases from one side to the 

other a*a&. Further, this\^ining^ol^co^ can be <a£-»© easily 



separated*. 



- Ir r t he -f o l lowing embodiment,^^ coil forming efe vioc and 
-a^Gojrjr-#€>rmi'ng> method for f ormi - ng - tho -j oining coil^will 
-fee~-e^qxl^^-edJ^y>«^«g Figs . 1 to 11, r &nd a - ooi l- ^ojaning proeg^sr 



d 



.j-ei-Rii3g^©ie-eei-3r^T?^ 



- — b e-'^eXp rUnHdT 




/ 



-£^XtterT~£fc J d^ coil, forming 

insertion device and a coil forming insertion method having - 
^t-fee winding jig and £he inserter jig will be explained fey^se^Rg 
Figs. 12 to 20. Further, a soil - 1 itt ev^ng^^d-^meurn-t-i- ng proco s-s" 
f rua r*n^r^rorr*M « r » ^ the \j OTim S^ol^ coil held the 

winding jig to the inserter jig, and a~j^oi^L--i«e^?^^ 



^^pole^coil f romthe inserter 



for H?»ert«igettd^rra the 
jig a?»-eaeh: slo^ of the stator core willMoe explained. 

Further, the winding jig used in^febe embodiment/^ is the 
same as the winding jig used in the^embodiment^, and- 
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.J 



also'explained by^gs£*^p^e-€* Figs. 1 to 11^ jju thci* embodiment] 



— -(Sftb odiment 1) 

As shown in Figs. 1 and 2, the coil forming device 1 ot~th*- 
-trkars- e - XH mp±e forms a jearrrtng-pe*e coil 9 ^==»=c ^ ' v^i g Qrmo fc6 r 
^Hr w feo h plural monopole coils 90 fo rmed by win d ing an electri c 
-~w4^e— 9£^^ho ■laap""5'ha-pe aro joined . The coil forming device 
ltee an unillustrated base frame, a turning arm 21 y^^ - fe aS^y 
«■ - aryQ - egc^ in^twrSbase frame wirLlia turning central axis C2 connoo te d- 



^a^-fi^mrj^ ^b-Lia t' Cd ti a rn rn g - de Vice aS ^a eontor , and a winding ^ — 

j ig 2 . - FuTHrk e *s'j:he winding j ig 2 has an index holder 22 
-a^ ia ng ti ifr wilrb -asespeefc to the turning arm 21, and plural coil 

winding frames 3 arranged jsfi the outer circumf erenfer^^^ae^ 1 

of * t4i > ao index holder 22. 

^J^^tAc r / c c^ winding ax/s CI for winding the^beve electric 

around five < 

wire 99 irsfce&eh coil winding frame 3 JiC mufe-uo ^iry approximately 
parallel anc^a^also approximately parallel to the j&s&m turning 
-<eertiteeti axis C2 . The coil forming device 1 is constructed such 
that the coil winding f ram^ 3 for winding the above electric 
wire 99 can sequentially approach the afeo^ Vturning ycen^ra^ 
axis C2 by moving the -abase© index holder 22. 

Th4?a^ cQns-fe-ructlQ n wi 1 1 . ^R ^xt—b-e-^x^e^B ^ in d e ta il-. 
As shown in Figs. 1 and 2, the^j^j^ index holder 22 is 
■ rotatably and^ovaJa Jfy^ggaagedrte the above turning arm 21 jz<f 
-■"■g eb t a n ag a/rotat^ng Xcentral/ axis C3 fe^med — rn — a^poai-feiorr' 
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approximately 



in parallel with the 



luming/centraJ 



axisC^Lu'a'UUEU 



jlaT the 



Further, ea-efecoil winding frame 3 Rearranged 

*U HP**** 

index holder 22 in an arc shaped about the same 
distance from the ^afewe hrotatiSfelK central axis C3 . 

The -w*35d=b??g=fe€fflTe distance LI from the above rotating - 
central axis C3 to the winding a^s CI jrR-eereir coil winding 
frame 3 is set Co about t -hs-^afee^gg the offset distance L2 from 
the(turi^^ C2 of the -above turning arm 21 to the 

rotat^^ycentral) axis C3 of the above index holder 22. 

The winding axfs CI of the coil winding f ramep3 fpl Winding 
. fefee-atoa ple^t ri s no ca n be sequentially^approximat^^ 

-e on - formed - t-e the turning central axis C2 by rotating the 

above index holder 22 Jpf a predetermined angle with respect 



to the turning arm 21^ and* the electric wire 99 can be wound 
or\ -fA* -f%U3 3 feted uj'idt'tl £r*ht& * 

Further, a ^oining/^ole\coil 9 join e d in ^fee-arc shape 

H< 6 

can be formed by aAGfar coil winding frame 3 a^aR g - e d- i-R t hc -a bo v c r 

-airc'-s-hape (see Fig. 11) . 

As shown in Fig. 3, each coil winding frame 3 is arranged 



so as to.be'advanced and retr eated in theSi reefed on-of therabovo - 
turning^entra]?! axis C2 A tfTMrT-gspHCl^^ 

The coil winding frame 3 for winding the above electric 
wire 99 can be proj ected^dtfT the remaining coil winding frames 
3 by advancing the coil winding frame 3 in ^e^^d^v^^srog direct ion 
-s-eptrtfo-fce^ from the-o&es*©* turning arm 21^^ 



23 



— --reTOai^ag-ecri- 1 wiiiUi Rg-^amQe--^ . Therefore, the electric wire 

99 can be easily supplied to the above projected coil winding y|\ 
frame 3 f^em-^be- direction perpendicular to its winding axis 
CI. Accordingly, the electric wire 99 is easily supplied and 
can be easily wound around the coil winding frame 3. 

As shown in Fig. 2, each coil winding frame 3 is arranged 



Hr«* s H}^ on the outer circumf eren^Tal face- 



of the/^^aa index holder 22 . In this example, g^sfi coil winding 



f rame* 3 arranged a m - -a ra dl^i^g-ghape |appro ximate l^/^B 
equal intervai^on the outer circumferential face of the index 
holder 22. Further, in this example, four coil winding frames 

3 are arranged to form the, j owiing - poi r e coil 9 ^o aotructc grT^y 

* \ ^ 

joining four monopole coils 90. 

As shown in Figs. 3 and 4, each coil winding frame 3 has 
an inside winding frame portion 31 attached to the index holder 
22, and an outside winding frame portion 32 arr-r-oag e 6r-sro-a^trO 
-b€ oppoocd to thra' inside winding frame portion 31 . The outside 



w 



inding frame portion 32 can be moved so as to change the distance 



between the outside winding frame portion 32 and the inside 
winding f rame portion/3 ^between a windingposit ion 301 ^winding 
thee^|^ electric wire 99 as shown in Fig. 3 and a sep arating ■ 
position 302 ;£n separating the monopole coil 90 from the coil 
winding frame 3 after the atesP?e-winding operation -5ss=^«f#^wnB* 
as shown in Fig. 4. Further, the d iameter of the outside winding , 
frame portion 32 stepwise/increas^ J teoward - the - advancing -" 
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from the above? turning arm 21. 
As shown in Fig . 3 , when the outside winding frame portion 
'32 is set i to^be* 1 o c a -bo d in the winding position 301, the -ertsW 
•^fe-wfe^^fettre o utsi de diameter of the coil winding frame 3^§^ 

e^.ffrewa^-^e^afe<^e^c^ C ' 



stepwis g/increas^fM- _ 

^ col fh 

-Ja^erme^ 4t is possible to form the monopole coil 90 i*i whi r oh - 

t- fr o *ri.Rai«# diameter o increas^o-tt^afeek £ 

^•fefee-ed^TOl^g^i^ee^refi . It is alsopossible to form the monopole 

coil 90 having the winding diameter of a regular size determined 

by the distance between the outside winding frame portion 32 

and the inside winding frame portion 31. 

When the yjiiiing pole coil 9*g onctruot-o d by oa clr uiuno^e±6 

crC5TT>^0- is inserted and arranged in the slot^ 810 in the stator 

core 81, the large^sagcfe ^of tfoQjs b&ve winding diameter is located 

JiTthe opening side*of the slot^81(^#egT&eg#e CT* ^ .i. n-^ fp rrinn ^ * 

— -a^^*a^anged. fyfcoil end portion feriii5±=fefeP^6 l ««V3^each 

monopole coil 90v from both axial enef^ po - gt^ono of the stator \ 

oajls J terd^^£m^o to otw* 

core 01 oaa«Jae reduced in size by wymg and " dcf orm - mg tJaiic> 
©e4i-»e^^6>*:i*te4s0^ the stator core 

8 1 ^jcom^he^e^fci^rH^^ • Name ly , 

the length of each monopole coil 90 approaches ^jaeeg^egg ^h 1 * ^ - 
a required minimum-^SirC^ and the coil end portion can be reduced 
in size by forming each monopole coil 90 hovi«g - - t - hc winding 



diameter increasgg? f rom one side to the other side, 
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As shown in Fig. 4, when the outside winding frame portion 
32 is set -tr^SUloaatcfr in the segu raLiag position 302, -^tj* 
-p^£rgltr^e L 1 e fr -r m n h^^^Lq^^^ the outside diameter of the 
coil winding frame 3 is reduced t- oward rrthe above - a - dvea n ingT 
direction. Each monopole coil 90 can be easily wjpaiaLud by 
reducing the distance between the outside winding frame portion 
32 and the inside winding frame portion 31. 

As shown in Figs. 3 and 4, each coil winding frame 1 
^r-o7-»QiL,i mil in t-.b jL n oxamp j .br such frha t a handle 35 io^Kca^e.*. 

and^the advancl^retr^fif^posit ion > ^£iALd by a positioning 
pin 34. In -a i^tiQn - ^o ^t h^ s, each coil winding frame 3 can be 
advanced and retrreaJ^sd by using a cylinder, or a motor, 

/ Ift«fehie--e3raTn^i^ jfej cam 33 is -eofca tably cr rr5Sgsd in each 
inside winding frame portion 31 y£ each coil winding frame 3 . , / 
As shown in Fig. 3, the<<5#>d^e winding position 301 is for m e d- 
when the cam 33 *4=s^ toward -eaefe outside winding frame portion 
32. As shown in Fig. 4, the afe^^e-s^^s^rag- position 302 is *^5iwerf 
<^#^t%^when the cam 3 3 ^a-lte toward -eaefc/inside winding frame 
portion31. dn addi t i on fa o trh i s -> theoutsidewindingf rameportion 
3 2 can be/^k& moved (EyusIngTc^ between 




the winding position 301 and the eepa-^a*fe«ig- position 30- 

As shown in Figs . 1 and 2 , ^connecting wire winding frame S> 
41 for winding a connecting wire 995 connecting the respective 
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i / / net* 3, 

ar<t provided (J l \ 
monopole coils 90 to eachother ys a rr a nged between the respective / — 

coil winding frames 3 > 6^the «*we index holder 22. In Juki's 

- example , three connecting wire winding frames 41 are arranged 

A 

between the afeowe- four coil winding frames 3. ^£he connecting 



wire 995 of a prescribed length cofrbc formed between the monopole 
coils 90 formed^nthe respective coil winding frames 3^by winding 
the electric wire 99 around the connecting wire winding frame 

41 (see Fig. 11) . l-*Z*f 

As shown in Figs. 1 and 2, in this^yampTe , a lead winding 
frame 42 is arranged between a first coil winding frame 3a for 
V f irst¥^nrrid«i g th e <rf ^e^Hre---w±re^» and a fourth coil winding 

frame 3d for^finaljK y winding th e- oLootr io -Wtre-S^. The lead 

3 fxrej <^\^^ry\ J" next A*J72i 
winding frame 42 is arranged to secure^the lead wire 996 «€ff 



^■-■g-pyedQ ^ i miried acngt ^ in advance^by winding the ftkerec electric 
wire 99*before the* electric wire 99 is wound around the first 



coil winding frame 3a. This lead wire 996 is felie elbLliio wi 

-ft* 

connected to the wi nd i- K g e ft d -p ortion of a - first monopole 

on 

coil 90a formed J>rr the first coil winding frame 3a (see Fig. 

ID. y ^ 

In this gjta^pTg, the sectional shape of the lead winding 

frame 42 is approximately-gefe=fcesa.circular ^tespfc , and the lead 

wire 996 of a predetermined length can be sLabfry * secured-^ 

~|z> the wi - nd - i - ^ g endpCg tiQii of the first monopole coil 90a without 

— gefte^afeieg bending ^-e±ifi=*R the electric wire 99. 



Similar to the i sJjW - e coil winding frame 3, the &S<&%s 
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connecting wire winding frame 41 and the lead winding frame 

8<z & 

42 can/^e\also) advanced and retreated in fete direction^? the 
/ ^ 

-afee^Uurnirra/centra^ axis C2 wi - th rcopcet =r- t rO- the above index 

— a. </7recT?«K\ away 

holder 22 , and are advanced in the advancing d ixex^crcre 

so &j -ib pre J*cT&(7#/fi' z*yon<~{ 
from the afauv^ turning arm 21 w ifeh - rre -speefc— fee the remaining 

coil winding frames 3 and connecting wire winding frames 41 d 

^Tid--ran~"B^?^o^ 

As shown in Figs. 1 and 2, the above turning arm 21 can 
be turned in both ^tfe formal) andj^reverse) ret at i . ng directions 
*» ifeh ' thc above - turning central axis C2 y a -s a ce efeggg In this 



^-ex^mpTB, the joining pole coil 9 >e O T ib tr i u iL ed by join'fe^-four 
monopole coils 90 wound in the same winding direction ^ f oauuJft 

Therefore, the/rotat i^\directiop/of the turning arm 21 at the 

' OA Jf 

winding time around the obovo coil winding frame 3 is v reverse^)^ 

of/ 

^fetf they^tat^g\direction>bf the turning arm 21 ^ttr-tfro windinq 
_fe£3B^ around the <5sb©*se* connecting wire winding frame 41. ^he 
coil forming device 1 is alternately rotated in-iytfCTT the 

i* J, ... 

normal and reverse n u Ua ' fc ing direc t ions ajjS f ormJthe ^^^^sro^g 
rVdftteole coil 9. / 

In the following description, the -b urning - direction of 
the turning arm 21 <rfe th® > winding v fe*«e around the coil winding 
frame 3 is called the normal a Bofcfitfrmg direction, a*»d fehc turning 



direction of the turning arm 21 a ^ A te g winding ^rhww around the 
connecting wire winding frame 41 and the lead winding frame 
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42 is called- the reverse ism trn timer direction. 

A turning device v for turning the ^wto- turning arm 21 &JPLXL/ \ 
with its/€ur-ning\centra]J axis C2 a«— ar-eeB^er is ao * rangod in - 
the afeg*e» base f rame^ cTl - L^iiim^ir ^ 

i n t tfc ' Gk sawjLag ^ The tu? ra^g-eeratofaf3^^ io . c o nnert^ feo — 

e#i bad? tfZaf 

the tu r ning - davico . In this -Efxamp-te, the turning device is 
^g^^r-Ta^^^^^^-s^oJ^ manually turned byi- k i- ^a i i g in g- a handle 
2*rthe turning arm 21. I n addi ti on -tTO^fedrS , vai .Uj u,b kiildb u£ 
motors or an index'cylinder , operated by i*e*fi^-a» elect rid^y' 

i nrmrnM r»n j oil ^pressur^6r aitf, etc. can be T&A&r used 



turning device . Q f / 

A tu u il E o imi 'i x g piu ei uuu - f or forming the ^ i gragiing ^pl L ^/ coil 

9 by using the above coil forming device 1 will next be explained . 
In this coil forming process, the monopole coil 90 is 

formed by sequent ially perf orrAing>^indexp^Tce©« ,^7pro] ec ting 

*5 So** 

^zfcSpgsi&r and & winding prn^nf? described below w i th^ers pGttr* trg 

each coil winding frame 3 bFy-trs^mg-^hie^ coil - fo3 fff ri?ng " dov -i o<> * 

^i, and the joini ng;po1-n coil 9 Q@ft6fet?^t^d±y y j owning fafra r c monopole 

3 re \*i*fA 

coilj 90 ie^e«^ J*r<rf<>« *f 

As shown in Fig. 1, in^the ^boue coil forming device 1, 

the above lead winding frame 42 is located in the position closest 

1 S > . ;V 

to thelturning/centraljaxis C2 pef the above turning arm 21 sw?'.«- 

fe he ■..nr.n ■ g .i.-u a ] r-fH>p44^^n the «a bewa- index holder 22.' In this 
■ o r d rg n r ngA position, the winding axis CI in the lead winding frame 
42 is approximately crenro - rmod to the/curningscentral/ axis C2 
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^jrfi the turning arm 4 21. . 



' <?J 0 UJsf tij*2 h~U^ 



process, the lead winding frame 42 is 



10 



is projected- ac comp ar ed with each - coil winding 
f ram^ 3 and ea>ek- connecting wire winding frame 41. Then, the 
5 electric wire 99 is kuppliod to the atee^e- lead winding frame 
42 and the turning arm 21 is turned in the reverse rotating - 
direction so that the electric wire 99 is wound around the lead 
winding frame 42 and the lead wire 996 of a predetermined length*. 

,is formed, 0**0 ■ 

The afeqwc electric wire 99 is supp lied a -3r 
jjj,g^™H-^n-^f fi™ coil forming device 1 ^ iv cr. , from the 

d i recti on pe rpendi cu 1 ar t o a wi nd i ng #o^e^©-3wd^d^g^e^^e^H^ 

of * • * 

jw-a^e^a-a- gound - caah coil winding frame 3 ^etich connecting wire 



if 



winding frame 41 afidr the lead winding frame 42. 

Next, as shown in Fig. 5, a -s ^ -bh e ■ o fewe index p- 
the index holder 22 is rotated^fe^ a predetermined angle and 



*6 Atf 

proooocr , 



the -winding axis CI _of ,£he first coil winding frame 3a is hrO<*j { 



approximate 



the 



turning/centra^ axis C2 . /, <^ • 



< 3? ^trrtrh er , aa ■ t-h e^fee^e^^erj ect - i - ng p^ eee^&», the first coil x 

winding frame 3a is advanced a»d projected and the lead winding 



frame 42 is retreated. 



As shown in Fig. 6 



, a^ 



the above winding process, the 



electr 



ic wire 99 is supplied to the first coil winding frame ^f^h AlA 

qJ r<p'J 'AWL 



3aandtheturningarm21 is turnedinthenormalwfe«feingxiirection v , 



and the first monopole coil 90a is formed by winding the electric 
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wire 99 plural ti-m^s around the first coil winding frame 3a. 
The outside winding frame portion 32 the first coil winding 
frame 3a is located in the p£4H&' winding position 301, 



._*e-fc-a£^i*r*^^ outside diameter of this first coil winding 

frame 3a ^^v^epwise\increaseQ/ towQrd the-^tao^re-^^^j^^^ 

direction is=-fes^r±. £fc-4e--t :hua pooaiblc to for m the monopole 
/ ~> 4 //J 

coil 90 iu .wte-ch di e w i nd i ng diameter of the - o frBirtr yic wira 93-" 
^§ increased fcmrar3rd--t*e~a^v^tfi^^ J* J 

Next, as shown in Fig. 7, the a$&fe index pkasz&se ls-agtfnf 



<pjgfofW*r$<i and the winding axis CI of a first connecting wire 
winding frame 41a is^pproximate ^y conformed feo the^fep^e-turning 
central axis C2 by rotating the index holder 2^^a < predetermined 



angle . Further, &erT*he^ro?<^ the first connecting 

wire winding frame 41a lsra dv anced-ax^pro^ec tern and the first 
coil winding frame 3a is retreated. 

Next ,l4s the connecting wire^^p^^^i^^^, the electric 
wire 99 is supplied to the first connecting wire winding frame 
41a and the turning arm 21 is turned in the reverse - rotating - 
direction^ andthe^^bpyfe connecting wire 995 is formed by winding 
the electric wire 99 around the first connecting wire winding 
frame 41a 



41a. I 
Next, as shown in Fig. 8, fche tibove index 'fiaeecegb i - o aga rrr 
^frgh£vgp£& and the index holder 22 is rotate^>S^^redetermined 

angle ewad^the winding axis CI of a second coil winding frame 

M% J;snme«twtf , / V 

3b^btf approximatgj^Kljaflcwfl^^ 
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C2 . Further i as the proj ecting proc e c eg the second coil winding 
frame 3b M^Q^v^noedLa^d: proj ected^and the first connecting 
wire winding frame 41a is retreated. y,\>eA 

As shown in Fig. 9, the above winding process is then 




second coil winding frame 3b and the turning arm 21 is turned 

-fe> fern*-* 

in the normal -aeefeafci©^ direct ion ^&dr the second monopole coil 



90b i^y^^ by winding the electric wire 99 e3a^^=^±is^s around 
the second coil winding frame 3b. 

Thereafter, as shown in Fig. 10, aimilar to . fcfao- =afas£gg^ 
_x^se, each connecting wire 995 is formed by performing the above ^<t*J<*'* 
index^ro go cg , fefee projecting^^ee^eee- and -fefee connecting wire 
forming pref a ce with r o cpcet fee a second connecting wire winding 
frame 41b and a third connecting wire winding frame 41c . A third 



monopol 



e coil 90c and a fourth monopole coil 90d are formed 



ng the above 'index5*|£©eesW, fefe© projecting p roc as fir - 



and fcfae- winding proccaa - with r o opoot - to a third coil winding 
frame 3c and a fourth coil. winding frame 3d 



As shown in Fig. 11, the j^rrnwrg^ole coil 9 ^constructed 



by joining the first to fourth monopole ■ coils 90a to 90d by . 
the a£3»sr respective connecting wires 995 /Ip formed -; — Thio f igur - c - 



-Hrs ^ a n -o xp - LajAa - t o ry vicv/ typ i^a^y-sfrCTreng ^ otatc iii ' whi u h the 
1/ rcopoo fe ivio monopole coils 90a to 90d sw?e formed the above - 
first to fourth coil winding frames 3a to 3d and the j-o i ning 
^^fffpole.coil 9 ^^formed - in th e-e rrt^ ii'G- if ODpecJ^ye- winding frames 



3a to 3d, 41a to 41(1, 42. 

In v the above coil forming device 1, the above electric 
wire 99 is wound around the coil winding frame 3 closest to 
the afiSte turning central axis C2 and thc - a ' buve monopole coil 
90 is formed by - bonin g, the abovo entire plur al i n m l winding 



frames 3 3*t /€he ^awe turning arm 2l^1~ogifhcr' *J*X <*lt 
The - gle-LLrlc wii e 99 th> - ^nd4) ^eftfeqeiy^ 

j pimai coil winding framoo 3 and the index holder 2^ arranged 
±n - tl^ e-ebe ^ ' e U H iuiii g^ a^^m—S^-^ y/ - tu rni i^UJaJ^e^a^yrj^ 
Therefore, no electric wire 99 is wound ^«re rotating a winder^/ gfVtin 
etc -from the outer circumference of -teJ* fixed winding frame 
as in the conventional case. Accordingly, each monopole coil 
90 can be formed 4**~ecnrh- coil winding frame 3\without^/almost ^"fj 

^efta^fe4»e[ distortion ptf the electric wire 99. 

Further, ^the winding ax/s CI of the coil winding framed* 
3 for winding - t he r u b u T te ^GieCTril^ wrv& = ^ can be sequentially \or^^ 
app r ox ima t e jB fr - con 6o rmc d-tao the kurnin^/centraB axis C2 of the 



above turning arm 21 by rotating the afoovq* index holder 22^^ 
^Eli^e f-e^e, although the steemte coil forming device 1 has 



plural coil winding frames 3 fe o form Lliu j C Tiiiin y p u lu u ollr^ , 
the electric wire 99 can be wound - a ofe aJ U^ in which the coil 
winding frame .3 for porfcmitiiiu ;' Lhu wiii d- iia g~e pcration is 
eccentric^ o o much from the \turning^entral\ axis C2 . 

After the monopole coil 90 is formed in one of the coil 



_s not 



winding frames 3, the afewe index holder 22 is rotated and the 



winding axis CI of the nextr coil winding frame 3 adgac e i tt; .t>e- 
t he nbo vn nnr of f H P ^nil ^rinHing^ynma s J^-ie approximate^, 
conformed to - tho - abov€\ turninycentrallaxis C2, mid Hie monopole 
coil 90 ea**- 





Therefore, the efer^s electric wire 99 can b^upplied) 
approxima t el^b^ ^is takfe direction/perpendicular to the 




winding axis CI of the coil winding frame 3 for performing the 

c wire 99 can be stably ^ 
Therefore r tho monopol - e - u r ^ ^ 



winding operation. T^hus, the electric wire 99 can be stably 
wound around each coil winding frame Thorrforc the monopoly ~ ^ -fyrf/dfl 
cixLiJi^LaJj^ 

formed. ■ wiLfch^ofqioc ft JEr^a* 



rrtfi^pole coil 9 " in* w^c^ tc^J^ 



-pog- eiblc to -stcrfrly - to rn the J Jiiiliu/ 'pole coi 

Second £^boJi#i€«r 

uu^»£Jp A fim* ff Z 3 J 

g$ As shown in Fig. 13, X coil forming insertion device 5 
of this C3camp jr c 4iao a winding j ig 2 and an inserter jig 6. The 
winding jig 2 forms the joining ^yjre coil 9 e oiiO ' feiMOfcofl by joining 
plural monopole coils 90 eeres i^^ L^ f ^by winding the electric 
wire 99 in a loop shape. The inserter jig 6 is opposed to this 
winding j ig 2 and receives the afev v^^ i^ ^^h\^ coil 9 and 
inserts and arranges this j^ ^ a f o i e coil 9 in plural slots 
810 formed on the inner circumferential face of the stator core 
81. 

As shown in Fig. 12, the~e&&m winding jig 2 has plural 
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coil winding frames 3 and the aftlBUe inserter j ig 6 has plural 

coil receiving portions 62 for respectively receiving^the Q-b'e«*? 

•^espee^sce* monopole coils 90 from the a&g mF^&$& W^r&P& coil 

winding frames 3 . 

As shown in Fig. 16, the coil forming insertion device 
A** 

5 jq rnn^ni,^^ + each coil receiving portion 62^-- 

opposed to ©a«*i coil winding frame 3, and the j^mtti^ pole coil 
9 constructed by joining eerefrr monopole .coix 90 wound - around * 
each noil winding frnmr 1 is mo^od and mourrt r cd from the winding 
jig 2 to the inserter jig 6. 

gharg" uuiiofc E ' ULLl ' Oii will i*cxfa- be cxplc^noc h ^Ln s^Lai^. 

As shown in Figs. 1 and 2, in the above winding jig 2, 
the plural coil winding frames 3 -^e^r-ftre ra ng . the above ■ m^ i i o p^ltr 
j cmil AO by winding thr -nhrr-n n -ti'f'i T 1 1 1 wl I- QQ are arranged at 
*f ahmit" the same^di stance from the central point of the winding 
jig 2. Further, in the winding j ig 2 , the peropoot-i^ e- winding 
axes CI f«6»g*w^^ abj^ ^ ^ rLi>!yg ^ l lt =l »» « ft-fe fee respe ctive 

ooil w i nding - framoc B are approximately parallel to each other . 

On the other hand, as shown in Figs. 12 and 13, the above 
inserter jig 6 has a ^ohiitg out iiMjei ' Lio ncore 61 f or pushing «w*te> 
the afeg OT S* j oi ning 'pole coil 9 toward the ar6^5*slot^*810 of the 

St*-* Moffj x 

above stator core 81 and^inserting this fremrnff 'pole, coil 9 
into fetes slo1T8l0. The above plural coil receiving f£&&£§&s 
62 are arranged ,on the outer circumferential face of the 
pgr ^TTiJn^ core 61 and respectively receive oaok 
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monopole coil 90 from each coil winding frame 3. 

She*' coil forming insertion device 5 i s, rnnnr . niH - wi as 
shown in Fig |u**» and 14^xfl^aat¥ / when the ^to c v j j oi n n. nffi ppole , 
coil 9 is t meved-^&^^ the winding ]ig 2 to 

the efe&tfs inserter jig 6, each coil receiving portion 62 is ' 
opposed to the tip face 311 of Seif coil winding frame 3 in 

^^fc^r**^^ winding axis CI, a*id&ach coil winding 

frame 3 and ©Q g h coil receiving portion 62 are connected to 
each other ^and-oao h of - po etr- coil winding f retire 3 and - e dJll corl 
i ' Ciniving . porfcioT T-e2 fu m m aatta v il Rj hib mib wtg route 60 for moving-' 

^^Tl^ftQ^«^^--ee^ monopole coil 90. 

As shown in Fig$. 3^&&&=3&, each coil winding frame 3 
has a f^fc±aa^eefte avcu pact i on 312 f or the tip portion 

^ ^£ 

621 of patch coil receiving portion 62,ilf the abe^S inserter 

In this .©stawpie, LiTib f- ifc Liny UUTT ca>e--perfT s rerr 312 s o f - ermect 
»ir4>f^*& C \ J£%p the tip fac e 3 11 of each iiwidc winding frame portion 31 y 



As shown in Fig. 14 ■ irhj o fitt i n g emta vc p or tion 312 

io former! nf a depth abl c Lu im ju r L nndarrango the coil receiving 

portSn e ^l£te^^i ^t ir'o^ r 2 ^ g- the monopole coil 90 wound 

J* ofto _____ 
around the coil winding frame 3 . Masa©*y, the <£~i£__zv&g- moLiUli 5 e 

.-©easfeiea 312 Aaj tocpi^' E ormod from the tip face 311 of each coil 

winding frame 3 a^ae m t p a* 1 wn - with- the winding *apJUa_f#eau-Uae- 

;^OTi3r-wiiidi£g^ 
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As shown in Figs. 12 and 14, each coil winding frame 3 _ 
and each coil receiving portion 62 can be connected by fitting 
the tip portion 621 of - each coil receiving portion 62 into the 
- € i 1 1 ingconcQvc port ion 3 12 of g£g&coi 1 winding f rame 3 . Further, 



the'" 



*j3g^»!be\coil 9 can be moved -and mounted from the winding 



jig 2 to the inserter jig 6 in this fxfctiswf- state. 

Wlien tlj^s fit^ng is perf ormed,,/^ > e^£ t ip^9-rtion 62^ of 
each coilX^^eivi^^ is^e^^ 

arranged within the rincfof each monopolfe^coil 90 in ,ea*sh coil 
^^^ndi'ng frame 3 . 

As shown in' Figs. 12 and 13, the above winding jig 2 has 
■ an expelling eere 23 v a«^angedr so as to be advanced and retreated^ 
on the CTTrei r- -ci r - G 4Amf e-rent4-a"l' ~sn.de of each coil winding frame 
3. to oxpol ■Ste^teewe^o,i,T^rf/pole N ' 1 coil 9 >c3 the above inserter , 

piVST/i serves 1i j>*f K 

j ig 6 . As shown in Fig . 16 , this exp e lling ee-3?e-23 can push ore-t 
^oaeh monopole coil go^deJrjrver ed - to - Gcreb - coil receiving portion 
62uftfc^apredeterminedposition^the inserter j ig6^by advancing 
the expeTI i PB 23 in the advancing direction (the advanc -3r*tg~ 

rli r ppj-i.on f ^p n ^^ the afeeve turning arm 2 lj£ err-HTe-s4rdre 
^pp©sed--fce— the jSCW*^ 

Inthis v eran^*B, as showninFig . 18, theabovepredetermined 
position is set te~arp¥^s-<33*^i^ the q ^ o - inuag ^pole 

coil 9 i- s in gerfrer d a nd t wanged from the inserter j ig 6 fe e th e 
slor810of theafe©a^statorcore81 . Therefore, af ter the>$-e*iOfag. 
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-pe^-Q coil 9 isvinoved and mounted the inserter jig 6, the 
_"jni Hi nyp 1 Q/> ™* 1 9 in this - moving - an d mounting- state can be 

t — ^ ;,fa * 

inserted aftd— ar ranged ii » H i e ; s lot 810 of the stator core 81. 

As shown in Fig. 12, the above inserter jig 6 has plural 
guide port ion& 63 arranged feeward aboi>t tne same direction e-s 




^^e-fjO£ming--di-r^ctibn of^ttre-cr: 
the reapoctirye coil receiving portions 62. As shown in Fig. 
lffifckbe guide poi rttm wSEopposed to teeth 811 located between **J<l*$<*Jgf 

the FespB&feive slots 810 of the above stator core 81 and guide^/ 

the insertion and arrangement of the 'Gb&v c joi^mg polcr coil 
9 into slot^810. 

As^shown in Fig. 12, an insertion clearance 64 able Lu ^ 
j ja swgfe the electric wire 99 ^rf the monopole coil 90 is £@a?medT 
between each guide pwtim 63 and ^^eh coil receiving portion^ 
62 adjacont to both sides of'Jtfeir§ guide **uJr L'l'Uii 63. When the 
electric wire 99 each monopole coil 90 is inserted into^^fe 
nb nvr r inn rrM' n n rlnnrrnirr 64 and "0- 0 i n o c - rtod^a n d^ arranged ^j^ff 
«eeii coil receiving portion-^62, each monopole coil 90 is 
constructed so as to this electric wire 99 with the electric 
wire 99 in the adjacent monopole coil 90. Thus, the electric 
wire 99 in each monopole coil 90 can be reliably inserted and 
arranged in the slot^810 of @ssfe stator core 81. 

As shown in Fig. 20, each pu c hin g rn4 t *fe d^ o eartg - i o JW3orc> 61 
can be advanced and retr&fr&ed with ar esp ect to - each coil receiving 
portion* 62 . When gsreh coil receiving portiorS^62 and guide5 
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. 1 



- portion 63 are op poc o d to the inner circumf eren^*"-s*4a of 
the stator core 81 , themonopole coiT90 held fe e- e ach coil receiving 
portioiy 62 can be inserted gftd-e^rgng o d i n ea c h- slot 810 by 
advancing the pushi^-eH^-^sBxbien-ee^e 61 toward the stator 
core 81. 

A coil forming insertion method for ptrr£<» frmi ng - a - coil 
-mevTmg and mounting pyooaoo and a coil insertion process will 

next be explained. In the coil mov - ing'^m d-TTKmii^i^^ , . 

the ^jo - ining -'pole .coil 9^formed b}^e4££e*m±**^^ 
^p^ ectai rgh^ wn ■ jja - fch e-afeeye embodiment is OTre-erm^l ^ ^ 

to the inserter jig6 . In the coil insert ion p - rooocc , t?hi - 0 " j o j^Q j ng 
Vpole coil 9 is inserted ■ e Tf d ^a CT ai J ^ed--frr-ea^ slotj810 of the 



My 



stator core 81 ^rom- the inserter jig 6. 

feH>hts-exaiTipi''e^t'he--c orl •sE-orming^roces-s— i-s-si-mi-1^^^ 
^feia^— in-^Che— aboW^emkoda^e«£-^r. 

Next, the coil fflo^Lag-^ arnd ■ mo; u&fe4ag w process for moving 
^a* nd" mo an t i T*g. the j oiaine^ feole^ coil 9 #e^^sdH3^^ej^£^ CT^ r ng t - h e- 
cgi 1..nf o^nTTS^g-pr^^.q^ from the^afe^e-winding j ig 2 to the ertaro^ 
inserter jig 6 will be explained. 

As shown in Fig. 12, in this coil ^wSa^an j j molding 



process, the ecbo ^Q\ jo r i^ri^ pole coil 9 is m ^€ l ^t^^m o ii j U: c d 
from the winding jig 2 to the inserter jig 6yi& using the coil 
f orming^insertion device 5^ 

s shown in Fig. 13, in the coilffloyi.ng^-Rtj^eTm^^ 
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pxet^ess, the entire winding jig 2 #e^mi jgg.^he^aLu'v'U j uining- 

p©ie— eeasteS 7 is first advanced toward the ab^re inserter jig 

6. At this time, each coil winding frame 3 n t i Mip winding - 

j^g- 2t caoh outside winding frame portion 32 ^ L lt>(=ki"H=^ in the 

CFTf. 3 J 

»^windingposition30r^ andte - ncwLon - ic appla?adrQ >eachmonopole 
r~ T< 't- jiT avol of 

coil 90. EaK=*wTfOTT©p^ so as^et to V break^^ 

. , . 4^ *<£>/<» 

thj&--efeafee- after the above * winding operation 10 porfoarmea ^ r 
As shown in Fig. 14, the tip^estipn 621 -wr each coil 
receiving portion 62 of the inserter jig 6 is fitted into the 
>-f a>t-fe4^g—eemja ^ T o - - p o r ti. on 312 i«r-ea^h coil winding frame 3. of • 
the winding jig 2. Each coil winding frame 3 and each coil 
receiving portion 62 are connected by this ijJ&H?iig, and -eaeii 
— mev±ng-aftdrme^ nting rorrtre 60 for moving andmountingeachmonopole 
coil 90 is f ormed^fey-HSfrcfr^^ Ufc4r3r- 

/At the above fitting ^*me, the tip portion 621 of each 
coil receiving portion 62 is inserted and arranged within the 
^enfeirre-ring of each monopole coil 90gi ^e ecfr»e<^rjH^ fe gam e — 

Next, as shown in Fig. 15,-e«teh outside winding frame 
portion 3 2 i-n-ea«efe coil winding frame 3 is moved to the •ertrerv-e- 



separatingposition 302 a^fefee^paaya- t in g^r^ereo o^p^^ H L me r 

/Ae 

the outside diameter of > each coil winding frame 3 i-e-s&e^tested" - 
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c^n -fat j 

coil 90 separated f rom «espeh coil winding frame 3. 

Next, as shown in Fig. 16, the exp-e^-arn:g~ee«=e 23 of the 
winding jig 2 is advanced toward krl - rer t fe -js e o fc i oi r*Q£ the inserter 



jig 6 y^^^An^^jA^Q^v monopole coil 90^wound Ground the 

outer circumference of eaek- coil winding frame 3 is-pia-sfee^d-©«t 
until the above prescribi**gposition abut ting«e>£x the puoliim?~UUl 
«lae erti - on core 61 of the inserter jig 6. 

At this time, whrrifre— e a ci rn rrgv-raep^r^^ ng^^r o - u -fre 60^ 

' is ma- rn U ^rKeJ within the^THg-of each monopole coil 90, v/ each 
monopole coil 90 can be dei4it©^ed from erarh coil winding frame 
3 to ea^b coil receiving portion 62. 

Thereafter, as shown irrFig. 17, the winding jig 2 is 
retreetedin-fe-he r^JLseafelng di j^e - t -i ore separ a t ed f r om t he inserter 
jig 6, and the.joining pole > coil 9 eorrs-fe-aymgHr^dHsyn ^ i n i jag - e eeh— 
^■ mo n op o le coil -90 i^/c^pletely\joved ar^mounted^^the inserter 
jig 6. 

The coil /insertion process will next be explained. 
As shown in Figs . 18 to 20. in fcfe4-s-coil insertion p^eee^S , 

by 

the ■ j oinAiig ^ole/ coil 9 held^fc6 the -afcuaata inserter jig 6 is 
inserted and arranged izZ the plural slots 810 formed on the 
inner circumferential face of the stator core 81. 



-^TratTrei^ Ms shown in Figs.^18 and 19,^ ea o h r coil receiving 

^ re inserted }nfb j*xriT?0*? 

portiori^62 of the inserter j ig .6^£»-£ia»t opposi ^ -l y -e^enged" 
on the inner circumferential fac6 »ete» of the stator core 81 m 
•i r> h ha xffl jJ ■ 3 a apfe^e grp reee q At this time, the above respective 



41 



guidg"^scctrtoho 63 are IgpposifegggT arranged] ^ the rcoppofcavo 
teeth 811 between the respective slots 810 on v the inner 
circumferential face of the stator core 8l\ 

Next , as shown in Fig .20, the ate ev e-p u - s - hingiout inc c rt i er rr 



core 61 is advanced toward the afeew stator core 81. At this 
time, the electric wire 99^1ir each monopole coil 90 held J*o 
"coil receiving portion 62 is inserted and arranged in each 



slot 810. When the' tip of the ^^^ng^^t^^s^T L-roit core 61 

then -exsae^s- the tip of ea-ekrcoil receiving portiorr62 and is 

advanced, each monopole coil 90 is inserted and arranged within i 

e&eh slot 810, and the . joining pcrf b o coil 9 c an be-a^fembjred- r 



into the stator core 81 



Thus, fette stator ^in a three-phase motor, gb^^^Qg^^oy 



U-phase, V-phase and W-phase teg^eea manuf acturedby^s gsout in g 

ejjflL the above'' embodiment s^^-a^ds^. In this example, the winding 

jig 2 isi&efe^tfo^fea^e'four coil winding frames 3 and three connecting 

wire winding frames 41, and the inserter j ig 6 ^-^^4~fe®--h^re-' 

eight coil receiving portions 62 and_eight guide^e***e»s 63. 

A four-pole coil as the g^ift*ftg^pol^ coil 9 true fee d - 

by joining four monopole coils 90 ie«-€o«ft^^Sn the winding jig 2^ 

2, and a*e-^^d-aRd--fnrmftfered to v the inserter jxg 6/fcw*ee-. -*he ' 
t<cfe£t«l -fa %ssv*ki*. t*J??A',iC J 

v two four-pole coils as i e-as«end9*ed-^»fe® the stator core 81 *f^em- 

Sorry- / " 3 -5 

- thc - rii bTJi Jiy C -t an d the U-phase ooao - t>ruo t-ed-by an eight -pole 
coil i^--&ej=med-by-3 <3iniBg t te i two^t our -pole coils*, W^-h-re^pexrt 

an 

— ■£& the V-phase and the W-ph'ase, 
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eight-pole coil is similarly formed by joining two four-pole 
coils fey-pa^#o*TOia.g the above aGOomb jry . 

In the above coil forming irT^e^l^ori^device 5, bfc\e joining 
pole qoil 9 is formed in the above winding j ig 2>and each monopole 



coil 90 is' reliably delivered ^o. each coil receiving portion 
62, landman be moved and mounted to 
^joining pole^coil 9. 



le irtsertervj ig 6\s th. 



Ste rne ly+ «t 



plural coil winding frames 3 arranged 
in the -siro*^ winding j ig Z,^*arTa ttre j o^a^g--^a«ie--G©iJ — 
<toe~~f o«3?mg d-By**Mln i ng-*fee monopole coil 90^irf each coil winding 
frame 3 arfhHAi-s-^ — TJao-r rf org', eaeb monopole coil^ 
fts$ can be formed iirea^h^ol^^ 

position g e la t ion -i ^ fixed, and it is possible to st-abiliz-e- 
the length of the connecting wirt^995 formed between the monopole 
coils 90 w©tt**2h-a^^undr^^ 
Further, trr£ce~^&&^^ 

^c2££&yg^>ax^or^^ — Wtreir each 
coil winding frame 3 a nd each coil receiving portion 62* 



4 j^ntt'e , ©«£^ed^a-j2a^ 

eeAJ -^xec e i vJ jrffi" porTTton ^6,2^can^o^ 
—TTXIttr GQ ' . Tlie ^e^o^e , when eaefe monopole coi^ 90 io dcliv' gred: 
from coil winding frame/ 3 to^ehrcoil receiving portion S 

62, each monopole coil 90 can be reliably de^rrreried along ea©h» 



)2, each monopole coil 



JMQ2i±n£~&ad-^^ - rout c 60 wk±ie-"Trt»ra^i^^g'"-ea^^ 
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^uf^ng^r^^^ within the^*>«%g of the monopole coil 90. 

Each monopole coil 90 can be approximately simultaneously 
^3r±ve3?ed to the coil receiving portion 62 . Therefore, in this 
deliveiy , there is almost no case in which the winding order 
of each electric wire 99 in e aoh monopole coil 90 is different 
from the winding order in which the above winding operation 
is performed. Namety, when eeefe- monopole coil 90 having the/A* 
winding diameter increased from ^e^a&xyve one side to the other 
.si€te4s^R©ve*and mounted bO the a^re inserter ] lg 6 , winding 

order is not changed and the monopole coil 90 can be «evet± and * - j 

«>TfJi ~>k prof" 'fy**** 1 

mounted w***€r'3 ! Ear5-"3r^^ each electric wire 99 a^a^ri-gnpek 



4U fltutft&le T*~<**&5zrre4 

o - i o i - n i n& v < o 1 o c o i 1 9 can be rao^et^a^d-ineuTTt 



Therefore, £4 ^c - j oi - ningpolo coil 9 canbemow^^tiidfFieuTrtred^ 
from the winding jig 2 to the inserter jig ^withou£\almost) 
changing the f o rming - state of the j& ixRi$ *pole coil 9. 
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Abstract 



A coil f orming V insertiomJu'.iie^ "5 lia-s-plural coil winding 

/ / +rt</ff* . 

frames^; a winding jig if f or forming a joining pole coily^, 



plural coil receiving portions^^g^ and an inserter jig^^for 



inserting and arranging the ^L^j^^>o1b coil $ ixi & sYo'C* fefy 
of a stator core The coil f orming v insertion-devicu D is 

conntian.ir t .rrt f rrn rb-Hin t each coil receiving portion G£m>& opposed 
1 winding framed aas^the j ui ii ilny polecoilv ^^i i ^ L int Jl ied 



tosscacoi. , 

by joining sa-eh monopole coirffiS^wound aroimd^ g^ek coil winding 
f ram^ ^ i'0 4^Q3^ edrae ^ouatG - A f rom the winding jig^to the inserter 

jig & 
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